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Abstract 
Stress may alter menstruation. We studied menstrual patterns and stress in 254 undergraduate medical students. 
Students maintained menstrual records over six months. DASS questionnaires measured stress. In year 1 and 2 
students, persisting normal cycles were 39.4% and 36.5%; normal becoming abnormal were 28.8% and 23.1%; 
abnormal becoming normal were 19.2% and 17.3%; persisting abnormal were 12.5% and 23.1% . Students with 
moderate to severe stress (20% and 21%) had less stress at six months (13% and 15%) Most students have normal 
menstrual patterns, and no stress. Stress if present tends to decrease with time.  
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1. Introduction 
Menstrual abnormality in young adults could be due to organic cause or related to psychological 
factors, like stress, anxiety and hormonal causes. Irregular and heavy bleeding can cause disruption to 
women’s personal and professional lives. Warren1 reported that 40% of women with heavy bleeding 
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could not work outside the house during their periods. They also worried about accidents due to the 
unpredictability or heaviness of their menstrual bleeding. Few studies are available on effect of stress on 
menstrual patterns in medical students, who are a high risk group for stress. The present study was 
designed with the aim of assessing the effect of stress on normal and abnormal menses in year 1 and year 
2 female students in a medical college. 
2. Literature Review  
Women are particularly susceptible to stress caused by hormonal changes. During puberty, menstrual 
cycle, pregnancy, and menopause, the hormone levels fluctuate and cause stress. Stress also alters 
menstrual phase length. Psychological stress produces physiologic responses, such as activation of the 
corticotrophin-releasing hormone system, which might affect menstrual function.2,3,4 Menstrual function 
is disrupted by stressors that activate the hypothalamic–pituitary–adrenal (HPA) axis; this activation is 
part of a catabolic response of the whole body that mobilizes metabolic fuels to meet energy demand. 
Functional menstrual disorders are associated with an increase in cortisol and symptoms of energy 
deficiency.5-7 A prolonged period of raised cortisol could lead to long term ill effects and a poor quality 
of life.  
Studies on menstrual disorders in college students and school students (non medical) have shown a 
prevalence of about 11.3% to14.6%, with oligomenorrhoea or amenorrhoea as the main complaint in 
72.5% of these.8-10 Widholm’s11 study on 5000 adolescents reported a 43% irregular cycle rate with 
20% having irregular menses even after 5 years postmenarche. Demir et al8 report a 36.7% irregular 
menses rate.  Stressful events (physical, emotional, social) and/or the competitive life style including 
severe exercise and marked weight loss, can contribute to the incidence of oligomenorrhea/amenorrhea.  
Studies on medical students regarding menstrual dysfunction report conflicting results. Clarivit12 
found no evidence to support the hypothesis that a high perceived level of stress was associated with a 
change in any of the measures of menstrual function, whilst. Sharma et al13 in an Indian study on medical 
students reported a high incidence of premenstrual syndrome and dysmenorrhoea. Demir et al8 also stated 
that 16% had a positive correlation between irregular menses and examination stress. The most common 
effects on daily routine reported by the study subjects were prolonged resting hours (54%) and inability to 
study (50%). 
3. Methodology 
The study was a prospective longitudinal study, carried out over two years (2009 to 2011). It was 
carried out at the Faculty of Medicine, Universiti Teknologi MARA. 
Three hundred and fifty-nine female medical students were recruited from years one and two. 
Following a written informed consent, with full explanation of the study procedures, the subjects were 
enrolled. Students of years one and two are in a new environment, away from home, with increased 
workloads of study and examinations. We expected them to be at a higher risk of stress, and consequently 
selected these students for the study. A similar preclinical stage would ensure fewer variables to 
confound. 
All students were 16-20 years of age, of average height and weight, with previous normal cycles. 
Students with any medical/ surgical or endocrine condition, on any drug or hormone treatment, or those 
with previous abnormal cycles were excluded. All subjects were trained to maintain a menstrual diary 
once every month for six months. In this diary they recorded date of onset, number of bleeding days, and 
any associated problems. They were also guided for completing a menstrual questionnaire evaluating 
detailed aspects of their menses at baseline, three and six months.  
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All subjects collected the early morning salivary sample, on rising from bed, by using a salivette.  The 
swab was collected after saliva sample was obtained and  replaced into the suspended insert .The 
container was kept in a freezer. The saliva samples were stored for 5 days at 2-8 degree centigrade. The 
salivette was centrifuged for 2 minutes at 1000g and the clear supernatant used for cortisol assays. 
A single pelvic sonogram was done in all cases of to rule out an organic cause of menstrual 
abnormality. The data was analyzed using the SPSS version 12.0.  
4. Results and Discussion 
The percentages of students in year 1 and year 2 with normal patterns of menses were similar. Those 
with normal cycles that become abnormal over the 6 months study period was also similar in year 1 and 
2, 28,8% and 23.1%. Abnormal cycles that restored to normal was 19.2% in year1 and 17.3% in year 2, 
while persisting abnormal cycles were seen in 12.5% year1 and 23.1% year 2 students (Table. 1). These 
were not statistically significant. 
Table  1:. Change in menses patterns in year 1 and year 2 over 6 months 
Menses patterns Year1 Year2 Significance 
Normal-normal 39.4% 36.5% NS 
Normal-abnormal 28.8% 23.1% NS 
Abnormal-normal 19.2% 17.3% NS 
Abnormal-abnormal 12.5% 23.1% NS 
 
The stress estimation done both objectively by the DASS score and also the salivary cortisol 
estimations revealed that the students in most (62% to 73%) were not stressed in years 1 and 2. Mild to 
moderate stress was more common   and similar in both year1 and year2 students, that seemed to slightly 
reduce by 6 months. (Table 2).  
Table  2:  Change in stress levels in year 1 and year 2 medical students. 
 Year1 (138)   Year2 (116)   
Stress baseline 3 months 6months baseline 3 months 6 months 
None 62% 61% 71% 65% 65.5% 73.5% 
Mild 18.3% 19.2% 16.7% 14.3% 16.4% 12.2% 
Moderate 14.3% 12.1% 9% 13% 11% 8.2% 
Severe 4% 3% 2.6% 7.8% 7.3% 6.1% 
Very severe 1.6% 5.1% 1.3% 0% 0% 1% 
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When the stress scores of all students was assessed in relation to the menses patterns at baseline, three 










AxisY: Median of Total DASS Score                                                                                                                                                  
Axis X: Time. Legend :Blue: normal menstrual pattern, red: fluctuating and green: abnormal patterns. 
Fig. 1: Naturalistic observation of menstrual pattern and stress during 6 months period.  
Fig. 1 shows the association between menstrual pattern and stress among preclinical medical students. 
Students with abnormal menstrual patterns show minimum reduction of stress over 6 months. For 
students with fluctuating menstrual pattern, there is a moderate reduction in stress score as measured by 
DASS. Students with normal menstrual patterns show reduction in stress levels over 6 months.  
Medical students are a high risk group for developing menstrual irregularities due to lifestyle with less 
sleep, irregular food and exercise habits. Menstrual irregularities over prolonged periods of time can lead 
to development of infertility, endometrial hyperplasia and problems due to prolonged anovulation, 
besides the deterioration in the quality of life. Therefore early diagnosis and management is important. 
The current study does not show any association between stress levels and menses patterns. Similar 
findings were reported by Clarvit12 in her study among 159 female medical students. In her study, she 
found that there was no association between perceived stress and menstrual problem. On the contrary, 
other studies reported that stress score is a predictor for irregular menstrual cycle14,15,16,17,18. These 
differences might be due to the small sample size in the current study. Therefore further studies are 
needed to test the association between menstrual pattern and stress levels. 
5. Conclusion  
This study highlights there is no significant association between stress levels and menstrual changes 
among preclinical medical students. Stress if present tends to decrease with time. 
Acknowledgement  
Our thanks go to all the participating specialities, to the Dana Kecermerlangan, for providing funds, 
the RMI, the laboratory services of the Hospital Selayang , the clinical skills laboratory staff and the 
ultrasound support staff. Our thanks also go to the Hospital director, Ethical committees and Dean for 
granting permission, as well as providing space, facility and support for the study to be carried out. 
127 Mini Sood et al. /  Procedia - Social and Behavioral Sciences  36 ( 2012 )  123 – 127 
References  
Warren M. (2002) The Need for Proper Diagnosis and Treatment of Menorrhagia. Menopause Management  November/December 
10-15. 
Rose RM, Bhagat RS, Dalton JE, et al. (1987) Neuroendocrine Effects of Work Stress. Work Stress: Health Care Systems in the 
Workplace. Chap 10. New York:  Praeger Publishers, 130-48. 
Chrousos GP, Gold PW. (1992) The Concepts of Stress and Stress System Disorders. JAMA. 267:1244-52. 
Chrousos GP, Torpy DJ, Gold PW. (1998) Interactions Between the Hypothalamic-Pituitary Adrenal Axis and the Female 
Reproductive System: Clinical Implications. Ann Intem Med129: 229-40. 
Harenstam A, Theorell T. (1990) Cortisol Elevation and Serum Gama- Glutamyl Transpeptidase in Response  to Adverse Job 
Conditions: How They Are Interrelated? Biol Psychol 31:157-71. 
Burton RF, Hinton JW, Neilson E, Beastall G. (1996) Concentrations of Sodium, Potassium and Cortisol in Saliva and Self 
Reported Chronic Stress Factors. Biol Psychol: 42: 425-38. 
Zeier H, Brauchli P, Joller-Jemelka HI. (1996)  Effects of Work Demands on Immunoglobulin A and Cortisol in Air Traffic 
Controllers. Biol Psychol 42, 413-23. 
Demir SC, Kadayyfcy TK, Vardar MA, Atay Y. (2000) Dysfunctional Uterine Bleeding and other Menstrual Problems of 
Secondary School Students in Adana, Turkey J Pediatr Adolesc Gynecol 13:171-175.  
Singh KB. Menstrual Disorders in College Students. (1981) Am J Obstet Gynecol 1;140 (3):299-302. 
Bachmann GA, Kemmann E. (1982)  Prevalence of Oligomenorrhea and Amenorrhea in a College Population. Am J Obstet 
Gynecol. Sep 1;144(1):98-102.  
Widholm O, Kantero R-L (1971) Menstrual Patterns of Adolescent Girls According to Chronological and Gynaecological Ages. 
Acta Obstet Gynecol Scand (suppl) 14: 19-29. 
Clarivit SR. (1988) Stress and Menstrual Dysfunction in Medical Students . Psychosomatics, 404-9. 
Sharma A, Taneja DK, Sharma P, Saha R. (2008) Problems Related to Menstruation and Their Effect on Daily Routine of Students 
of a Medical College in Delhi, India, Asia-Pacific J Public Health 20, 234-241. 
Gordley LB, Simpson SR, Yiin JH. (2000) Menstrual Disorders and Occupational, Stress, and Racial Factors Among Military 
Personnel. J Occupational and Environmental Med, 42:871-881 
Harlow SD, Matanoski GM. (1991) The Association Between Weight, Physical Activity, and Stress and Variation in the 
Association between Weight, Physical Activity and Stress and Variation in the Length of the Menstrual-Cycle. Am J 
Epidemiol, 133, 38-49. 
Mohd Sidik S, Rampal L, Kaneson N. (2004) Psychological Stress among Undergraduate Medical Students. Medical J Malaysia, 
59, 207-211. 
Saipanish R. (2003) Stress Among Medical Students in a Thai Medical School. Medical Teacher, 25, 502-506. 
Yamamoto K, Okazaki A, Funatsu M. (2009) The Relationship between Premenstrual Symptoms, Menstrual Pain, Irregular 
Menstrual Cycles, and Psychosocial Stress among Japanese College Students. J Physiological Anthropol, 28, 129-136. 
